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(54) Camera built-in type rearview mirror device 

(57) Mirror housing (2) includes concave part (2C) 
formed in an opening manner downwardly which is ar- 
ranged in the vicinity of photographing window (2B) 
where lens (5B) of the camera main body part (5A) is 
faced, and capable of accommodating an illumination 
light source. For this reason, opening area of the pho- 
tographing window (2B) is decreased. Also, the circum- 
ference of the photographing window (2B) is reinforced 
by the cross-sectional box type form of the concave part 
(2C). Especially a bulge part with circular curved section 
is formed so that the lens of the camera main body part 
may rush in, to thereby decrease the opening area of 
the photographing window further. 



FIG.1 
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[0001] This invention relates to a rearview mirror de- 
vice for rearward visua. recognition attached to such as 
, door of vehicles for example, more specifically relates 
whlhT ra m ° dUle f ° r d ° Wnward visual ^ogni«on!n 

[0002] Generally, rearview mirror devices for rear- 

of a vS n H° n attaChed ,0 tHe riQht and door 
thl rn i „ SVer With this rearview ™"or device 
he road surface ranging from downward to a s.antinafy 
forward cannot be visually recognized. For this reason 
especany in the field of view seen from a drivel sea, 
of a car, the road surface near the front wheeTon the 
arte of a passenger seat serves as a dead angle. When 

invn, k- 6XiStS near thiS fie,d - there >• a PossibZ of 
■nvolving this in a front wheel without knowing Then in 
order to avoid such a situation, a camera built-in type 
rearview mirror device including a camera modu e ca 
pab e of usually recognizing the road surface near a 
front wheel, and its illumination light source is developed 

[0003] In this kl nd of camera built-in type rearview mir 

sL o7 a: ab ° Ve - d6 - ib ^ camera modu ! e cZ 
sists of a camera main body part which includes picture 
sensors such as lens or CCD (Charge Coupled DevfceT 
and p.ture s.gnal-processing part, and a power supply 
part, n such a way that the road surface near the £2 
wh- ' S d T' ayed a - 'he monitor Cut- 

ting he p,cture signal from a picture signal-proces^o 
- part to the monitor of the vehicle compartmen And he 
opening part for the lens of the camera main body part 
and illumination light source to be faced is formed in a 
mirror housing where such a camera module S. in 
Usually, the opening part is closed by a transparent co" 

[0004] By the way, in the aforementioned convention- 
a camera built-in type rearview mirror device the Tea 

s rrc^Uhe 9 ^ ' enS and i,IUmina ^ K 

source of the camera main body part are faced k mm 

paratively large. Therefore, the p'biem tha Z 

2n thaTr' USin9 fa " S ' reSU,,in 9 in ^"9 vibra 
hon that is occurred to the mirror, is pointed out More- 
over, since the position of the lens oHhe camera ml 
body part ,s restricted by the transparent cover that 2™ 
es the opening, the problem that photographing teas bfe 

rooZ 9 TLT 9enera " y narrow ' is a *° out 

[0005] Furthermore, since protection against dust and 

no fZZ C ° Ver ' d ' rt Wh,Ch inVaded in ,he "-nor ho.s 
ng from the circumference of the mirror, etc may adhere 
to th e , , de of , he transparent cQver ■ »re 

Omg and dew condensation may occur in the inside of 
he transparent cover due to the rise of the humidity in 
the m.rror housing or the fall of temperature with tZ 

fall. Furthermore, the nomination light from an i,,uTn a 



tion light source may turn in to the lens of the camera 
main body part. Moreover, when water drop Ja dh e2 
• the external surface of the transparent cover at the 

t,me ° f ^myweatheroraftercarwashingorthelike he 
* -ncidence light onto the camera main body pan may be 

mpropertyrefractedbythe lens action ofthe Wate 7dm p 

let . In such a case, it becomes impossible for the camera 

« [0006] Furthermore.atleastacameramainbodypart 
of a camera module is formed integrally with a Dictum 
s.gna.-processing part, therefore it is necessary"^ se- 
cure a big accommodation space in the mirror ho sing 
However, ,n a motor-driven containing type mirror hous 
' 5 -ng equipped with an e.ectric mirror, a mirror sudace ad- 
justing actuator and a motor-driven containing unbare 

bum n J? aCC ° mmodation s Pa<*. with the result that 
P007] „ would be des( . rab|e to prov . de g 

m type rearview mirror device with illumination wherein 
the ngidity of the mirror housing can be raised the cam 
era mam body part can photo a dear picture by exten 
s,ve photographing feasible viewing angle through a 
transparent cover, and built-in of the camera module is 

[0008] In order to overcome the above-described 
problem, the invention described in claim 1 propose" a 
camera built-in type rearview mirror device 2d 1 

IT'" m °K dU,e f ° r d ° WnWard Visual recognition b^ jn 
the mirror housing equipped with a mirror for rearwa d 

visual recognition, wherein concave part is arwS 

window where the lens of the camera mah bodf Part o? ' 
the camera module is faced, so as to be capable of ac 
commodating a illumination light source 

lenJoi tK° nly phot °9 ra P"in9 window, where the 
ens of the camera main body part is faced, is enough 
to form an opening part which is formed adding to the 
« mirror housing. This allows the opening area to £ * 

[0010] In the invention as described in claim ? th« 

aZL.l Ph0t ° 9raphln 9 wind °w and a concave part 
and the camera ma.n body part is fixed to the transoar 
ent cover through a seal member. In the invent n /s 

55 thG T V " ' hiS C ' aim 2 ' ,he tranSpa - n « cover cove" 
the pho ographing window and concave part sotS 
surface form of the mirror housing may be made into The 
form with almost no unevenness. Therefore genT2 Q 
of wind noise is prevented. Also, since a ranspS 
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cover may intercept a rebound of the pebble and muddy 
water accompanying traveling of a car, failure by break- 
age and corruption of the camera main body part or an 
illumination light source is prevented. Furthermore, 
since the inside of the transparent cover where the lens 
of the camera main body part and the illumination light 
source faces, is intercepted by the seal member from 
the exterior, adhesion of dirt is prevented so as to be 
held clean. Consequently, the illumination light source 
irradiates illumination light reliably through a clean 
transparent cover. This enables a clear picture to be 
photographed over a long period of time through a clean 
transparent cover in the camera main body part. 
[001 1] In the invention as claimed in claim 3, a bulge 
part having circular curved section is formed so that the 
lens of the camera main body part may rush in. In the 
invention described in this claim 3, photographing fea- 
sible viewing angle where the photography is possible 
spreads because the lens of the camera main body part 
rushes into the bulge part of the transparent cover. If put 
in another way, required photographing feasible viewing 
angle can be obtained even when the opening area of 
the photographing window is decreased. Therefore, by 
decreasing the opening area of the photographing win- 
dow more, rigidity of the mirror housing is raised further. 
In addition, when for example a smooth ellipse surface 
of a sphere is formed, a run wind may flow the external 
surface of a transparent cover smoothly in the external 
surface of the bulge part of the transparent cover at the 
time of a high-speed run under a strong wind. Therefore 
wind noise is reduced. 

[001 2] The invention described in claim 4 proposes a 
camera built-in type rearview mirror device, including a 
concave part as a housing where an illumination light 
source is accommodated. In the invention as described 
in claim 4, illumination light from the illumination light 
source enables photography of the camera main body 
part even in the night and the like. 
[0013] In the invention as described in claim 5, a 
shielding wall between the camera main body part and 
an illumination light source is formed in a transparent 
cover. In the invention as described in this claim 5, the 
shielding wall prevents the case that the illumination 
light from an illumination light source turns in to the lens 
of the camera main part. Therefore, the camera main 
body part enables a clear picture with no white dotage 
to be photoed, and a dark portion also can be photoed. 
[0014] In the invention as claimed in claim 6, a diffu- 
sion lens which diffuses the illumination light from the 
illumination light source is provided in the inside of the 
transparent cover. In the invention as claimed in this 
claim 6, since the illumination light from the illumination 
light source is diffused by a diffusion lens, a bright pic- 
ture can be photoed by the camera main body part. In 
addition, when the diffusion lens is prepared inside an 
infrared transmitting filter, a diffusion lens does not ap- 
pear from the outside so that good-looking may be ob- 
tained. 



[0015] In the invention as described in claim 7, the il- 
lumination light source emits near- infrared-rays, and the 
camera main body part has the sensitivity to the near- 
infrared-rays, fn the invention as described in claim 7, 
5 photography by the camera main body part is attained 
even in the night and the like by the illumination of the 
near-infrared rays. Since illumination light is near-infra- 
red-ray and it is not visible to people in that case, other 
drivers of vehicles or pedestrians cannot be confused. 
10 [0016] In the invention as described in claim 8, in the 
transparent cover, the infrared transmitting filter is pro- 
vided in the inside of the portion that covers the concave 
part where the illumination light source is accommodat- 
ed. In the invention as described in claim 8, since the 
*5 illumination light source accommodated in the concave 
part by the infrared transmitting filter cannot be seen 
from the outside, the fine sight of camera built-in type 
rearview mirror device improves. 

[0017] In the invention as claimed in claim 9, coaling 
of the transparent conductive film or heat wire transpar- 
ent film having a heater function is performed inside of 
the transparent cover. In this claim 9, fogging or dew 
condensation of the inside of the transparent cover is 
prevented by the heater function of the transparent con- 
ductive film or heating wire transparent film. Photogra- 
phy of a clear picture of the camera main body part is 
attained through a transparent cover. 
[0018] In the invention as claimed in claim 1 0, coating 
of a hydrophilic film is performed in the external surface 
of the transparent cover. In the invention as claimed in 
the claim 10, even if water droplet adheres to the exter- 
nal surface of the transparent cover at the time of rainy 
weather or after car washing or the like : it spreads in 
layer structure without becoming lens-like form, due to 
the hydrophilic film. 

[0019] In the invention as claimed in claim 11, the 
camera module is constituted in separable type wherein 
a camera main body part and a picture signal-process- 
ing part are connected through harness. Also in the mir- 
ror housing with restricted accommodation space with 
a mirror surface adjusting actuator and a motor-driven 
containing unit accommodated therein like the motor- 
driven containing type mirror housing equipped with an 
electric mirror, the picture signal-processing part is eas- 
ily accommodated together with the camera main body 
part. 

[0020] By way of example : the invention will now be 
described in greater detail with reference to the accom- 
panying drawings of which: 

Fig.1 is a perspective view showing a substantial 
structure of the inside when removing a mirror from 
a camera built-in type rearview mirror device ac- 
cording to the embodiment of this invention. 
Fig. 2 is a partially enlarged view of a photographing 
window, which is formed in the lower part of the mir- 
ror housing shown in Fig.1 and the vicinity area of 
a concave part. 
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Fig. 3 is a front view of a transparent cover shown 
in Fig. 2 viewed from the downside. 
Fig.4 is a plan view of heat wire transparent coating 
film used in the inside of a cover main part of the 
transparent cover as shown in Fig.2 instead of a 
transparent conductive film. 

Fig.5 is a partially enlarged sectional view showing 
the cover main part of the transparent cover that 
faces a lens of the camera main body part as shown 
in Fig.2, and Fig.5A is a partially enlarged sectional 
view of one embodiment corresponding to Fig.2, 
and Fig.5B is a partially enlarged sectional view of 
ohter embodiment. 

Fig. 6 is a plan view showing a substantial structure 
of a camera module, which is built in a camera built- 
in type rearview mirror device according to one em- 
bodiment. 

Fig. 7 is an arrangement view of the camera module 
as shown in Fig. 6 in the mirror housing. 

[0021 ] Hereafter, the embodiment of the camera built- 
in type rearview mirror device according to this invention 
will be explained in conjunction with the drawings. In the 
drawing to refer to, Fig. 1 is a perspective view showing 
a substantial structure of the inside when removing a 
mirror from the camera built-in type rearview mirror de- 
vice according to one mode of the embodiment, Fig.2 is 
a partially enlarged sectional view of the photographing 
window formed in the lower part of the mirror housing 
shown in Fig.1 and near the concave part, and Fig.3 is 
a front view of the transparent cover shown in Fig.2 
viewed from the lower part of the mirror housing. 
[0022] A camera built-in type rearview mirror device 
of one embodiment is constituted in such a way that as 
shown in Fig.1 , mirror housing 2 is rotated to mirror base 
1 about a substantially perpendicularf ulcrum axis by the 
drive of a motor (not shown) of electric retractable mirror 
3, wherein the mirror base 1 is used by being fixed to 
the side door of a passenger seat side of a vehicle, 
which is not shown. 

[0023] Opening part 2A of the rear surface of the mir- 
ror housing 2 is equipped with an electric mirror which 
is not shown, so as to enable free right and left inclina- 
tion or vertical inclination by the drive of the mirror sur- 
face adjusting unit 4. Camera module 5 for downward 
visual recognition to photo the road surface near the 
front wheel of a passenger seat side and its illumination 
light source 6, for example, are built in such mirror hous- 
ing 2. In order to obtain the above constitution, photo- 
graphing window 2B where lens 5B is faced and con- 
cave part 2C are formed adjacently in the lower part of 
the mirror housing 2 as shown in the enlarged view of 
Fig.2. Wherein the lens 5B of wide angle is equipped in 
tip end of camera main body part 5A which is serving as 
the camera module 5, and concave part 2C is capable 
of accommodating the illumination light source 6. The 
concave part 2C is formed in the box type section, which 
opens toward a lower part. 



[0024] Thus, photographing window 2B with small 
opening area where lens 5B of the camera main body 
part 5A is faced, and concave part 2C of the box type 
section which can accommodate illumination light 
5 source 6 are formed as additional processing to mirror 
housing 2, so that camera module 5 and its illumination 
light source 6 are built in. The circumference of the pho- 
tographing window 2B is reinforced by the cross-sec- 
tional box type form of concave part2C. For this reason, 

10 in the mirror housing 2, twisting intensity is increased 
even though the photographing window 2B is opening. 
This allows no trembling vibration generated in an elec- 
tric mirror (not shown) even when operational vibration 
is received from the body of a car. 

'5 [0025] Here, as shown in Fig.1 and Fig.2, the lower 
part of the mirror housing 2 is equipped with transparent 
cover 7 for covering the photographing window 2B and 
concave part 2C. By the above, the surface form of the 
mirror housing 2 becomes the form having almost no 

20 unevenness, to thereby allow no generating of wind 
noises. Also, a rebound of the pebble and muddy water 
accompanying a traveling of a car is intercepted by the 
transparent cover 7. This prevents failure due to the 
breakage and corruption of lens 5B of the camera main 

25 body part 5A and each light emitting diode 6A of illumi- 
nation light source 6. 

[0026] The transparent cover 7 is formed by bicolor 
molding wherein cover main part 7A facing with lens 5B 
of camera main body part 5A and each light emitting di- 

30 ode 6A of illumination light source 6 is fabricated by 
transparent resin, and frame part 7B surrounding the cir- 
■ cumference of the cover main part 7A is fabricated by 
opaque black resin, for example. And shielding wall 7C 
for preventing the illumination light from each light emit- 

■35 ting diode 6A, from turning in to lens 5B of the camera 
main body part 5A is fabricated integrally with the 
opaque frame part 7B. For this reason, at the time of a 
clouded sky, night or the like, when irradiating and pho- 
tographing forwardly of lens 5B of the camera main body 

40 part 5A by illumination of each light emitting diode 6A, 
the camera main body part enables a clear picture with 
no white dotage to be photoed, and a dark portion also 
can be photoed. 

[0027] End face of frame part 7B of the portion for cov- 
45 ering the concave part 2C and light shielding wall 7C is 
joined to junction end face of the concave part 2C of the 
mirror housing 2 through packing 8 as a seal member. 
And the camera main body part 5A is fixed to the end 
face of the frame part 7B of the portion that covers pho- 
50 tographing window 2B, and shielding wall 7C through 
packing 9 as a seal member. That is, inside of cover 
main part 7A of the transparent cover 7 where lens 5B 
of the camera main body part 5A and each light emitting 
diode 6A of the illumination light source 6 face is inter- 
55 cepted from the exterior by packing 8 and packing 9. For 
this reason, even if dirt invades in the mirror housing 2 
from the space between opening part 2A (see Fig.1) of 
the mirror housing 2, and the circumferential edge of the 
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electric mirror which is not shown or the like, such dirt 
does not adhere to the inside of cover main part 7A. The 
cover main part 7A is thus held clean. Consequently, 
each light emitting diode 6A can irradiate illumination 
light reliably through clean cover main part 7A, and the 
camera main body part 5A can photo a clear picture over 
a long period of time through the clean cover main part 
7A. 

[0028] Here : the camera main body part 5A can be 
adapted so as to be sensitive to visible light and near- 
infrared- rays. In this case, as each light emitting diode 
6A of the illumination light source 6, the infrared light 
emitting diode that emits light in near- infrared-rays is 
adopted. In the inside of cover main part 7A of the trans- 
parent cover 7 that faces each light emitting diode 6A, 
as shown in enlarged view of Fig. 2, infrared transmitting 
filter 10 is preferably stretched on. This infrared trans- 
mitting filter 10 is formed with a resin film, which does 
not transmit visible light but transmits the infrared rays 
containing near-infrared -rays. Coating of the multilayer 
film having such characteristic may be applied over a 
glass surface. 

[0029] By the above constitution, the camera main 
body part 5A can photo a clear picture by the illumination 
of the near-infrared-rays from an infrared light emitting 
diode even in the night or the like. Since illumination light 
is near-infrared-rays and it is not visible to people in that 
case, other drivers of vehicles or pedestrians cannot be 
confused. Moreover, since the illumination light source 

6 inside concave part 2C cannot be seen from the out- 
side through cover main part 7A of the transparent cover 

7 with existence of the infrared transmitting filter 10 as 
shown in Fig. 3, the fine sight of camera built-in type rear- 
view mirror device improves. 

[0030] Moreover, if the diffusion lens 11 that diffuses 
the illumination light from each light emitting diode 6A is 
formed inside the infrared transmitting filter 1 0 as shown 
in Fig. 2 in this case, the diffusion lens 11 diffuses the 
illumination light from each light emitting diode 6A. 
Therefore, the camera main body part can photo a bright 
picture by the diffused illumination light. In this case, the 
diffusion lens 11 does not appear through cover main 
part 7A of the transparent cover 7 by the infrared trans- 
mitting filter 10 of this side, and does not spoil appear- 
ance, either. 

[0031] Here : coating of the transparent conductive 
film composed of ITO (Indium Tin Oxide) which has 
heater function, which is not shown, and tin oxide or the 
like is applied inside of the cover main part 7A of the 
transparent cover 7 shown in Fig.2, wherein lens 5B of 
the camera main body part 5A is faced at least. A pair 
of electrodes connected to the power supply, which is 
not shown through a pair of harness are being fixed to 
the transparent conductive film. Resistance of the trans- 
parent conductive film between the pair of electrodes is 
set as 40 ohms by adjusting composition and film thick- 
ness of the transparent conductive film. Then, if voltage 
12V, such as an on-board battery, is impressed among 



the pair of these electrodes, current of 0.3A will flow on 
a transparent conductive film, to thereby constitute a 
heater with 3.6W. I nside of the cover main part 7A of the 
transparent cover 7 is thus heated. Accordingly, even 

5 under the weather conditions such that cloudy weather 
when dew condensation are prone to generate in the 
inside of cover main part 7A of the transparent cover 7, 
by electrically energizing a transparent conductive film, 
fogging and dew condensation are cleared away and 

10 the camera main body part 5A can photo a clear picture 
through the cover main part 7A of the transparent cover 
7. 

[0032] In addition, as the transparent conductive film, 
as shown in Fig. 4, heating wire 14 is connected between 

*5 the pair of electrodes 13 that is connected to the power 
supply, which is not shown, through a pair of harness 
1 2. And in heat wire transparent film 1 5, the heating wire 
14 can be drawn around substantially all over the film 
with meandering pattern. Also in this case, under the 

20 weather conditions such that cloudy weather and dew 
condensation are prone to generate in the inside of the 
cover main part 7A of the transparent cover 7, by elec- 
trically energizing the transparent conductive film, fog- 
ging and dew condensation are cleared away and the 

25 camera main body part 5A can photo a clear picture 
through the cover main part 7A of the transparent cover 
7. 

[0033] Moreover, coating of the hydrophilic coating 
film, which is not shown, is applied over the external sur- 

30 face of the cover main part 7A of the transparent cover 
7 as shown in Fig.2. For this reason, even if water drop- 
let adheres to the external surface of the cover main part 
7A of the transparent cover 7, at the time of rainy weath- 
er, after car washing, or the like, it spreads in layer struc- 

35 ture, without becoming lens-like form, when the hy- 
drophilic film is used. Consequently, the camera main 
body part 5A can photo a clear picture through the cover 
main part 7A of the transparent cover 7. 
[0034] Here, in one mode of the camera built-in type 

^o rearview mirror device as shown in Fig.5A, the cover 
main part 7A of the transparent cover 7 that faces with 
lens 5B of the camera main body part 5A is formed in 
flat. For this reason, in order to secure a photographing 
feasible viewing angle for the lens 5B of a wide angle to 

45 be capable of photographing, shown by the broken line, 
it is necessary to enlarge the cover main part 7A. That 
is, it is necessary to enlarge opening area of photo- 
graphing window 2B. However, if opening area of the 
photographing window 2B is enlarged, the rigidity of the 

50 part and the mirror housing 2 falls. This is not preferable. 
[0035] Then, as shown in Fig.SB as another embodi- 
ment, in the camera main body part 7A of the transpar- 
ent cover 7 that faces with lens 5B of the camera main 
body part 5A, bulge part 7D having circular curved sec- 

55 tion is formed so that the lens 5B may rush in. If this 
bulge part 7D has too large amount of projection, it be- 
comes a causative factor to generate wind noises at the 
time of a high-speed traveling of a car or a strong wind. 



5 
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Then, the amount of projection of the bulge part 7D is 
preferably set as about 5mm 1 0mm or less. 
[0036] Moreover the outside form of the bulge part 
7D has big influences on the wind noises at the time of 
a high-speed traveling of a car and a strong wind. Then, 
the outside form of the bulge part 7D is preferably set 
as a surface of a sphere or an ellipse surface of a 
sphere. For example, by forming in an ellipse surface of 
a sphere that is smooth in the longitudinal direction of 
car, a run wind comes to flow smoothly over the bulge 
part 7D of the cover main part 7A of the transparent cov- 
er 7 at the time of a high-speed traveling of a car and a 
strong wind. Wind noises are thus reduced. 
[0037] In another embodiment with above-described 
constitution, as shown in Fig.5B, photographing feasible 
viewing angle which can photo the camera main body 
part 5A spreads as shown by the broken line, by rush in 
of lens 5B of the camera main body part 5A into the 
bulge part 7D. If put in another way, even when the 
opening area of the photographing window 2B is de- 
creased, required photographing feasible viewing angle 
can be obtained, and the part and the opening area of 
the photographing window 2B is decreased accordingly 
compared with the example shown in Fig.5A. Accord- 
ingly, the rigidity of the mirror housing 2 is raised further. 
Moreover, in the mirror housing 2, space-margin is ob- 
tained when lens 5B of the camera main body part 5A 
rushes into the bulge part 7D and the position of the 
camera main body part 5A moves to the transparent 
cover 7 side. 

[0038] Moreover, when the camera main body part 5A 
needs to be arranged near the split line of the mirror 
housing 2 which is formed of resin, by having the bulge 
part 7D in the cover main part 7A of the transparent cov- 
er 7 as shown in Fig. 5B, photographing feasible viewing 
angle obtained by the camera main body part 5A so as 
to be capable of photographing, is not narrowed by de- 
sign surface, even if the design surface with curvature 
that changes a lot is formed near the split line of the 
mirror housing 2. Thus the camera main body part 5A 
is capable of photographing by required photographing 
feasible viewing angle. 

[0039] Here : the camera module 5 is formed in sepa- 
rable type wherein camera main body part 5A and pic- 
ture signal-processing part 5D are connected through 
harness 5E. The camera main body part 5A has picture 
sensor 5C such as CCD (Charge Coupled Device) built 
in : for receiving light through the lens 5C. And the signal 
of the picture photoed by the camera main body part 5A 
is inputted in the picture signal-processing part 5D. The 
harness 5E is attached to the camera main body part 
5A, and is connected to picture signal-processing part 
5D through connector 5G of the tip. The length of this 
harness 5E is set as less than 1 0cm so that degradation 
of a picture signal and mixing of noises which are out- 
putted to picture signal-processing part 5D from the 
camera main body part 5A can be prevented as much 
as possible. 



[0040] The camera module 5 with the above constitu- 
tion includes the electric storage unit 3 for rotating op- 
eration of the mirror housing 2 to the mirror base 1 : and 
a restricted accommodation space where the mirror sur- 

5 face adjusting unit 4 for inclining operation of the electric 
mirror, the camera main body part 5A and picture signal- 
processing part 5D is accommodated in separable type 
of the camera main body part 5A and the picture signal 
processing part 5D. That is, the main body part of cam- 

10 era 5A is accommodated in the lower part of the mirror 
housing 2 with a downward posture having lens 5B 
faced near the photographing window 2B (see Fig.2) of 
the mirror housing 2. The picture signal processing part 
5D is separately accommodated in the upper part of the 

15 camera main body part 5A. And connector 5H of the end 
part of harness 5F which is connected to the picture sig- 
nal processing part 5D is drawn in a vehicle compart- 
ment through the inside of the mirror base 1 , to be con- 
nected to the power supply and monitor, which are not 
20 shown. Thus, the camera module 5 can display the pic- 
ture photoed by the camera main body part 5A on the 
monitor. 

[0041 ] As described above, according to the invention 
as described in claim 1 , an opening part to be formed 

25 adding to a mirror housing is satisfied with only the pho- 
tographing window where the lens of the camera main 
body part is faced, to thereby decrease the opening ar- 
ea. In addition, since a concave part, which is arranged 
near the photographing window in the mirror housing 

30 and opens downwardly is formed, the vicinity area of the 
photographing window is reinforced according to the 
cross-sectional form of this concave part. Therefore, the 
rigidity of the mirror housing can be raised and trembling 
vibration of the mirror or the like can be prevented. 

35 [0042] According to the invention as described in 
claim 2, a transparent cover covers a photographing 
window and a concave part, obtaining a smooth form 
with almost no unevenness. Thus, wind noises can be 
prevented. Also, the transparent cover intercepts a re- 

^0 bound of the pebble and muddy water accompanying a 
traveling of a car. Thus failure due to the breakage and 
corruption of the camera main body part or an illumina- 
tion light source can be prevented. Furthermore, inside 
ofthetransparentcoverwherealensandan illumination 

45 light source of the camera main body part are arranged 
in a facing manner, is intercepted from the exterior by a 
seal member. Adhesion of dirt is thus prevented so as 
to be held clean. Consequently, the illumination light 
source can irradiate illumination light reliably through a 

50 clean transparent cover, and the camera main body part 
can photo a clear picture over a long period of time 
through a clean transparent cover. 
[0043] According to the invention as described in 
claim 3, photographing feasible viewing angle where the 
55 photography is possible spreads because the lens of the 
camera main body part rushes into a bulge part of a 
transparent cover. If put in another way, required pho- 
tographing feasible viewing angle can be obtained even 
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if the opening area of a photographing window is de- 
creased. Accordingly, the rigidity of mirror housing can 
be raised further by decreasing the opening area of the 
photographing window more. In addition, since a run 
wind flows the external surface, of a transparent cover 
smoothly in the external surface of the bulge part of the 
transparent cover, which is a smooth ellipse surface of 
a sphere for example at the time of a high-speed 
traveling and a strong wind, wind noises can be re- 
duced. 

[0044] According to the invention as described in 
claim 4, by the illumination light from an illumination light 
source, photography of the camera main body part is 
achieved even in the night or the like. 
[0045] According to the invention as described in 
claim 5, a shielding wall prevents the illumination light 
from an illumination light source, from turning in to the 
lens of the camera main body part. The camera main 
body part does not have white dotage, and a clear pic- 
ture of even a dark portion can be obtained. 
[0046] According to the invention as described in 
claim 6, since the illumination light from an illumination 
light source diffuses by a diffusion lens, photography of 
a bright picture of the camera main body part is 
achieved. In addition, when the diffusion lens is provided 
inside the infrared transmitting filter, a diffusion lens 
does not appear from the outside to thereby good-look- 
ing is achieved. 

[0047] According to the invention as described in 
claim 7, the camera main body part can photo a clear 
picture with illumination of near- infra red- rays even in the 
night and the like. Since illumination light is near-infra- 
red-rays and it is not visible to people in that case, other 
drivers of vehicles or pedestrians cannot be confused. 
[0048] According to the invention as described in 
claim 8, since the illumination light source accommodat- 
ed in a concave part by the infrared transmitting filter 
cannot be seen from the outside, the fine sight of camera 
built-in type rearview mirror device improves. 
[0049] According to the invention as described in 
claim 9, since the fogging of the inside of a transparent 
cover and dew condensation can be prevented by the 
heater function of a transparent conductive film or heat 
wire transparent film, the camera main body part can 
photo a clear picture through a transparent cover. 
[0050] According to the invention as described in 
claim 1 0, even when water droplet adheres to the exter- 
nal surface of a transparent cover, the water droplet 
spreads in layer structure, without becoming lens-like 
form when the hydrophilic coating film is used, at the 
time of rainy weather or after car washing, or the like. 
Thus the camera main body part can photo a clear pic- 
ture through a transparent cover. 

[0051] According to the invention as described in 
claim 11 , the camera main body part forming a camera 
module, and a picture signal-processing part are not in- 
tegrally formed with a picture signal processing part, but 
are formed in separable type connected through har- 



ness. In the mirror housing with restricted accommoda- 
tion space with a mirror surface adjusting actuator and 
a motor-driven containing unit accommodated therein 
like the motor-driven containing type mirror housing 
5 equipped with an electric mirror, a picture signal- 
processing part is easily accommodated together with 
the camera main body part. 



10 Claims 

1. A camera built-in type rearview mirror device in 
which the camera module for downward visual rec- 
ognition is built in a mirror housing equipped with a 

15 mirror for rearward visual recognition, wherein the 
mirror housing has a concave part arranged in the 
vicinity of a photographing window where the lens 
of a camera main body part of the camera module 
is faced, so as to be capable of accommodating an 

20 illumination light source therein. 

2. A camera built-in type rearview mirror device as 
claimed in claim 1, wherein the mirror housing is 
equipped with a transparent cover for covering the 

25 photographing window and a concave part, and the 

main body part of the camera is fixed to this trans- 
parent cover through a seal member. 

3. A camera built-in type rearview mirror device as 
30 claimed in claim 1 or claim 2, wherein a bulge part 

with circular curved section is formed so that the 
lens of the camera main body part may rush in. - 

4. . A camera build-in type rearview mirror device as 
35 claimed in any one of claims 1 to 3, wherein an illu- 
mination light source is accommodated in the con- 
cave part, defining this as a housing. 

5. A camera built-in type rearview mirror device as 
40 claimed in claim 4, wherein a shielding wall is 

formed between the camera main body part and an 
illumination light source in the transparent cover. 

6. A camera built-in type rearview mirror device as 
45 claimed in claim 4 or claim 5, wherein a diffusion 

lens for diffusing the illumination light from the illu- 
mination light source is provided in the inside of the 
transparent cover. . 



50 



55 



7. A camera built-in type rear view mirror device as 
claimed in any one of claims 4 to 6, wherein the il- 
lumination light source emits near-infrared- rays, 
and the camera main body part has the sensitivity 
to the near-infrared-rays. 

8. A camera built-in type rearview mirror device as 
claimed in claim 7, wherein the transparent cover 
includes an infrared transmitting filter provided in- 
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side of the portion that covers the concave oart 
where the iHuminatlon lighting source is accoX 

9. A camera built-in type rearview mirror device as 5 

^'nclaimsandclaimsdependentthe^rom 
where n coating of the transparent conductive Z 
or heat w.re transparent film having a heater func 
t-on ,s app,ied inside of the transparent cover 

10. A camera built-in type rearview mirror device as 
cla.med ,„ claim 2 and claims dependent theorem 
wherein coating of a hydrophilic coating h,m is an ' 
Plover the externa, surface of the S£££ 

15 

11. ^ camera built-in type rearview mirror device as 
cla.med ,n any one of claims i to 10, wherein a cam 
era modu,e is constituted in separable type whereTn 

S^™ ,n body pan and the pie * 

processing part are connected through harness. 
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